Fingerprint analysis for personal identification is well known, as it is unique to all individuals and remains unchanged over a life time. Now it is getting identified as a useful tool in understanding the basic questions in genetics and is emerging as an independent field in dentistry as dermatoglyphics.
INTRODUCTION
Dermatoglyphics is the science and art of surface markings of the skin especially feet and hands (Derma: Skin, Glyph: Carving). Cummins and Midlo (1926) were the first to coin the term dermatoglyphics. 1 It is the dermal ridge configuration of digits, palms and soles. The ridge formation begins to develop about the 13th week of prenatal life and pattern formation is completed in the 19th week. 1 Fingerprints are unique to all individuals and remain unchanged over the lifetime. Multiple genes determine fingerprint configurations and the study of fingerprints reveal vital genetic and medical information about an individual. Dermatoglyphic studies have been carried out on leukemia, breast cancer, pulmonary tuberculosis, syndromes, etc.
Dermatoglyphics in dentistry is proving to be a reliable tool for preliminary investigations of oral pathosis with suspected genetic basis. Significant dermatoglyphic studies have been carried out in conditions like Down syndrome, dental caries, oral clefts, oral submucous fibrosis.
History of Dermatoglyphics
• William Herschel (1858) was the first to experiment with fingerprints in India. 
Embryogenesis of Dermatoglyphics
The dermal ridge configurations are a direct consequence of the surface topography of the fetal hand during the dermal ridge development between 13th and 19th weeks of prenatal life. Dermal ridge configurations are the immediate result of physical and topographic growth forces affecting volar skin which is predisposed in a polygenic manner to form parallel dermal ridges. Ridge patterning is directly determined by genes, but is the indirect consequence of the total form of the hand at the time ridges are developing. 6 Penrose (1968) 7 suggested that ridges which are aligned at right angles to compression forces, take the shortest routes on the embryonic surfaces and the abnormal configurations are the result of alterations in the fluid balance at an early embryonic stage. Hirsch et al (1973) 8 summarized that the arrangement of blood vessels and nerve pairs under the smooth epidermis exists shortly before glandular folds and speculated that the folds were induced by the blood vessel-nerve pairs. Neuroepithelium plays an important role in the development of patterns.
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Pattern configurations: It can be divided into palmar and fingertip patterns: Table 1 .
Palm is divided into several anatomical areas like thenar area, four interdigital areas and hypothenar area. Thenar area does not show any pattern 1 (Fig. 1) .
The three major palmar creases are seen.
Distal crease (DC):
It originates from the lateral side of the palm and ends in between the pointing finger and the middle finger.
Proximal crease (PC):
It originates from the hypothenar area and ends in between the thumb and pointing finger.
Thenar crease (TC):
It originates from the base of the palm and ends in between the thumb and pointing finger, generally fused with PC.
Atd angle: An angle formed by lines drawn from the digital triradius (a) to the axial triradius (t) and from this to digital triradius (d) is called atd angle. The more distal the position of t, the larger is the atd angle 1 (Fig. 2) .
Triradius: It is formed by the confluence of three ridge systems. The geometric centre of triradius is designated as a triradial point. It is the meeting point of three ridges that form angles of approximately 120° with one another. 
Fingertip Patterns
Galton (1892) divided the fingertip patterns into three groups:
1 Arches-Simple arch and tented arch Loops-Ulnar loop and radial loop Whorls: Central pocket whorl and simple whorl arches: It is the simplest pattern found on fingertips. Simple arch is composed of ridges that cross the fingertip from one side to the other and has no triradius. Tented arch is composed of ridges that meet at a point so that their smooth sweep is interrupted and has a central triradius.
Loops: It is the most common pattern with series of ridges entering the pattern area on one side of the digit and leaving the area on the same side. If the ridge opens on the ulnar side, it is called ulnar loop and if it opens on toward the radial side, it is called radial loop. Whorl: It is any ridge configuration with two or more triradii and ridges actually encircle a core. A central pocket whorl is a pattern containing loop within which a smaller whorl is located 1 (Fig. 3) .
Methods of printing:
The methods used for palm printing is inexpensive and rapid.
Ink method: One of the most widely used method. The necessary equipment consists of printer's ink, a roller, a glass or metal inking slab, a sponge rubber and good quality paper preferably with a slightly glazed surface. 9 Faurot inkless method: Commercially available patented solution and specially treated sensitized paper is used in this method. 9 Transparent adhesive tape method: In this method, the print is produced by applying a dry coloring pigment to the skin, and lifting it off with the transparent adhesive tape. The coloring agent may be colored chalk, dust, India ink, standard ink, carbon paper, graphite stick or powdered graphite, common oil pastel crayon, etc. Advantage is prints are clear and not smudged and can be preserved for an indefinite period of time.
1
Photographic method: It is based on the principles of total internal reflection which occurs when an object is pressed against a prism. The magnified image is photographed by a Polaroid camera.
5
Special methods: It allows the study of the correlation between the epidermal patterns and the underlying bone structures (radiodermatography), study of sweat pores (hygrophotography), or study of the spatial shape of the ridged skin areas, for example in primates (plastic mold method). 1 In most individuals, other than newborns, the dermal patterning can be observed directly without magnification or with the aid of a simple hand lens and good lighting.
Numerical method: Algorithm of synthesis of images of fingerprints is used and in particular all the possible arrangements of so called minutiae are created. The model allows looking at digital coding of a fingerprint and also enables mathematical cataloguing of minutiae and types of patterns. 10 Dermatoglyphic studies in dentistry: As dermatoglyphics are genetically controlled characteristics, any deviation in dermatoglyphics features indicates a genetic difference between normal and abnormal. Dermatoglyphics has been considered a window of congenital abnormalities and other conditions. 
Limitations of Dermatoglyphics
• It is difficult for the dermatoglyphics patterns to be diagnostically useful, if the patient has gross malformations of the limbs 11
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• There are several disadvantages for using atd angle as a parameter. The most important shortcoming is the size of atd angle that is affected by the amount of spreading of the fingers when the patterns are recorded. The pressure exerted can also affect the atd angle.
1
• Care must be taken while recording the prints to apply the ink material in adequate amounts. A thin or thick application results in light or dark improper prints.
CONCLUSION
Fingerprints are known to be unique and unalterable and hence an excellent tool for population studies, personal identification, morphological and genetic research. As the dermatoglyphics are genetically controlled characteristics, any deviation in dermatoglyphics patterns indicates a genetic difference between control group and abnormal population. Though dermatoglyphics are considered an inexact science, has moved from obscurity to acceptability as a diagnostic tool. Extensive research in this field is required in order to determine the validity.
